Abstract Actinomycosis is a chronic suppurative granulomatous disease caused by the Gram-positive bacteria Actinomycoses israelii. This infection rarely involves the pelvis where the main etiological risk factor is the use of an intra-uterine contraceptive device. We report on a case of pelvic actinomycosis which mimicked ovarian neoplasia both clinically, radiologically, and surgically. The final diagnosis was made based on the histopathology study of the removed organ. The clinical picture is often nonspecific and may suggest ovarian neoplasia. First line treatment is essentially medical, involving prolonged treatment with antibiotics. Additional surgical treatment may occasionally be appropriate.
Introduction
Actinomycosis is an indolent bacterial infection caused by anaerobic bacteria from the Actinomycetes family, which are saprophytic in nature and are usually found colonizing the mouth, the colon, and the vagina. The most frequently encountered species is Actinomycoses israelii [1, 2] . However, other types of Actinomycetes have occasionally been implicated, either alone or in synergy with other commensal bacteria, thus suggesting a possible polymicrobial origin to this infection. The key step in the pathogenesis of actinomycosis is the breakdown of the natural anatomical barriers, especially the mucosa, after surgery, trauma, or in the presence of a foreign body.
It is essentially a granulomatous disease with a dense fibrotic reaction which can readily take on the aspect of a tumor. It is encumbered with a high degree of morbidity and can be life threatening [3] . The clinical and radiological diagnoses are hard to make, even by experienced clinicians. Clinical presentation is highly variable, and the location can be orofacial (50-60%), pulmonary (20-25%), abdominal (15-20%), and pelvic (5%) [3, 4] . Actinomycosis can be detected in 8% to 20% of women carrying an intra-uterine device (IUD) [5] . The clinical picture is highly variable and often dramatic, leading the surgeon to intervene and propose mutilating surgery.
In this article, we report on a new case of abdominopelvic actinomycoses, which is presented as advanced ovarian cancer, and where the correct diagnosis was only made postoperatively on histopathology.
Case report
A 39-year-old mother of two was referred to our institution for management of suspected ovarian malignancy with liver and lung metastases. The diagnosis had been made on the basis of clinical examination and clinical imaging. There was no relevant medical or surgical history. The patient had an IUD in situ for 5 years.
The patient gave a history of right iliac fossa pain of several months' duration which was cyclical in nature and accompanied by a mild fever during the menstrual period. There was no abnormal vaginal discharge. Clinical examination revealed several pelvic masses, and a magnetic resonance scan confirmed the presence of bilateral ovarian masses along with peritoneal carcinomatosis and retroperitoneal lymphadenopathy (Fig. 1) . The tumor marker CA125 was raised at 51.76 IU/ml (N.R.<35 IU/ml). A full blood count revealed a leucocytosis with a predominance of polymorphonucleocytes. The C reactive protein was found increased.
An exploratory laparotomy was performed with an aim to debulk the tumoral mass. It revealed two necrotic tumoral masses originating from the ovaries and adherent to the sigmoid colon, the caecum, and the terminal ileum. Bilateral salpingo-oophorectomy and an omentectomy were performed after careful dissection of the tumoral mass off the bowel. In light of severe inflammation and advanced surgical staging of the tumor, the hysterectomy and lymphadenectomy were not attempted.
The histopathology was characterized by the presence of multiple abscesses fused together to form a mass, with numerous colonies of actinomycoses in the form of sulfur grains in an inflammatory infiltrate rich with foamy macrophages and fibrin. The tissues examined were dilated, congested, and covered in fibrinous exudate rich in white blood cells. There was no sign of malignant degeneration (Fig. 2) .
The post-operative course was punctuated by numerous complications in the short and medium term. A digestive fistula declared itself on the fourth post-operative day. The patient was managed medically, with parenteral feeding, somastatin, gastric prophylaxis, and a combination of antibiotics to be continued for a minimal period of 6 months (co-amoxiclav, 4-quinolones, pipericillin, and tazobactam). A nasogastric tube was sited and the gastric contents were aspirated under close clinical and biological surveillance. The IUD was removed and sent for microbiological analysis. The culture was negative. A gastrograffin transit study was inconclusive. The patient was returned to theater for assessment of the supposed fistula but no macroscopic fistula was found. A good clinical and biological response to the proposed medical treatment was noted with a reduction in the intestinal secretions. The patient was allowed to return home with out-patient follow up. After about 7 weeks, and in the context of lack of compliance with the antibiotic treatment and the patient's psycho-social problems, she presented with symptoms of intestinal subocclusion and a biological inflammatory syndrome. An urgent CT scan showed a pelvic abscess at the extremity of the pelvic drain. A laparotomy confirmed the diagnosis. Lavage and drainage were performed. Post-operatively, the patient was treated with the identical medical regime as during the first post-operative period, and the patient was kept nil by mouth with parenteral nutrition via a central line. There was steady improvement of the clinical condition with reduction in both abdominal drainage and intestinal secretions. Continued treatment with co-amoxiclav 
Discussion
Reputed to be the worst-diagnosed disease since it was discovered by Israel in 1879 [6] , the current reported case shows that this assertion remains true even nowadays. The clinical presentation, on the one hand, is non-specific and microbiological identification, on the other hand, is technically complicated: the clinical presentation is non-specific and the culture of the organism requires direct, rapid inoculation under strict anaerobic conditions. The culture then takes several days. A pelvic magnetic resonance scan is a useful alternative for making the diagnosis [7] : the characteristic abscess formation can be best seen in T1 sequences after gadolinium injection [8] . However, even at nuclear magnetic resonance scan in this case, the typical dense fibrosis of lesion and the little abscess formation were signs of a tumor. Perhaps, the determining element which would have to suggest actinomycoses is the presence of an IUD for 5 years. Indeed, pelvic actinomycoses has been linked to IUD use by several authors. Also, 88% of pelvic localizations are described in women whose IUD has not been changed for at least 3 years [9] . The disease process provoked by the presence of the IUD can progress, often silently, even after IUD removal [8] . The severity of the disease is affected by the quantity of proteolytic enzymes secreted by the bacteria, the presence of associated anaerobic bacteria, and the immune status of the host. This explains the wide variation in clinical severity which may range from chronic asymptomatic carriage to fulminant forms [4] . The natural evolution of these pseudo-tumoral masses or actimycetomata can be either towards abscess formation with risk of rupture, fistula formation and pelvic or more generalized peritonitis on the one hand, or spread to neighboring and distant organs on the other hand. Pelvis and abdominal forms are difficult to diagnose since the clinical presentation is so non-specific and variable. The presentation can simulate a neoplastic process when faced with an ill-defined and fixed pelvic mass or a colic or gynecological inflammatory process when faced with a clinical picture of infection and inflammation. Frozen histology sections are useful to provide a rapid diagnosis and avoid unnecessarily aggressive surgery. Pelvic actinomycoses can cause fever and pelvic pains and cause a general malaise with signs of low-grade infection. These symptoms, even present in the patient, were not quite discriminatory between neoplasia and a chronic infection as actinomycoses. It can also present as a pelvic mass. Extension to neighboring organs, fistula formation, and ureteric compression do occur but are rare [3] . Hematogenous spread is even less common but explains the presence of hepatic lesions secondary to abdominopelvic lesions [10] .
In fact, the diagnosis is most often made by the histological examination of the excised mass: the presence of characteristic clusters of organisms in a polysaccharide/ protein matrix known as "sulfur granules" is pathognomonic. These granules measure 0.25-1.00 mm in diameter, and resemble foliage of filaments whose ends are swollen like drumsticks. They stain positive for Gram, GomoriGrocott and PAS. Four cases have been reported where the diagnosis was made on a sample obtained by needle aspiration biopsy of the mass under either ultrasound or CT scan guidance, thus allowing primary surgery to be avoided [11, 12] . Laparoscopy may be useful in diagnosis since it allows surgical biopsy as suggested by Barres et al. [13] . However, it is not recommended in the pseudotumoral forms of pelvic actinomycoses when an ovarian cancer for example is diagnosed [14] .
Penicillin G is considered the treatment of choice. Other antibiotics such as clindamycin, rifamycin, or tetracyclines are also highly effective. In major forms of the disease, penicillin G is employed with a total daily dose of 10-20 million units by the intravenous route for 4-6 weeks, followed by oral penicillin for 4-12 months. Initially, due to the delay in microbiological diagnosis, the presence of a digestive fistula, and arguments in favor of a polymicrobial etiology, we favored in this case the combination of amoxicillin with clavulanic acid instead of penicillin alone. The radical surgery described in most of the cases in the literature was carried out because of the lack of a firm preoperative diagnosis. Surgical treatment is certainly justified however in a case complicated by fistula or abscess formation [4] . Actinomycoses is particularly recognizable by the dense fibrosis around the infection site, which not only makes surgery more challenging but also hinders the antibiotics attaining adequate tissue levels, especially where the fibrosis has formed loculations. It is important to ensure that, along with the antibiotic therapy, the source of the infection is also removed, whether it is an IUD or an orodental foyer.
The prognosis depends on prompt treatment. It is therefore important to perform cervicovaginal swabs on women at risk because of IUD use [9] . This examination allows diagnosing Actinomycoses quite early. Treatment is therefore simpler and results are better.
Conclusion
The diagnosis of pelvic actinomycoses is difficult because it is not a well-known disease. It is rare and can be serious. A missed diagnosis can lead to life-threatening illness or unnecessary radical surgery. It must be excluded in cases of prolonged IUD carriage associated with general malaise, sub-febrile states, and/or pelvic or abdominal masses. The clinical presentation may suggest either a neoplastic or an inflammatory process. The treatment should consist of conservative surgery to obtain a firm histological diagnosis and to drain any collections, and long-term penicillin therapy.
